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Abstract
A remotely operated vehicle (ROV) survey aimed at
exploring the waters around Montecristo Island, a
nature reserve in the Tuscan Archipelago (Tyrrhenian
Sea), was carried out in summer 2008 down to a
maximum depth of ca. 160m. The main target of
this exploration was checking the potential occurrence
of deepwater scleractinian corals. Whilst the ROV
transects did not document any deepwater corals,
they did reveal that the coarse detrital bottom of the
Montecristo granitic edifice between 110–160m was
dominated by a crinoid facies made of Leptometra
phalangium (Müller, 1841) with a density of up to 15
individuals per m2.
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1. Introduction
The small island of Montecristo (10.39km2) is
located in the eastern Tyrrhenian Sea at 42◦19.9′

lat. N, 10◦18.5′ long. E (Fig 1). Montecristo is
sub-circular in shape and reaches a maximum
height of 645m above sea-level, with an almost
constant slope of 25◦. The island is located near the
southern terminus of the shallow Tuscan platform
(water depths less than 200m), and at the north

end of a highly elongated and pronounced set of
north-south trending ridges and basins.

Geologically, the island has granitic rocks, sub-
aerial expressions of a larger plutonic intrusion
belonging to the TuscanMagmatic Province (Sartori,
1989; Innocenti et al., 1997). Several buried granitoid
intrusions, comparable in size to theMontecristo and
Giglio bodies, have been interpreted on the basis of
seismic reflection studies occurring within the ridges
south of Montecristo (Zitellini et al., 1986).

The landscape is characterised by huge granitic
cliffs that descend steeply to the sea, with little
vegetation and some valleys carved by the ancient
action of small seasonal streams. Montecristo is part
of the Tuscan Archipelago National Park, Integral
Nature Reserve, established by Ministerial Decree
of 4 March 1971 and declared a biogenetic nature
reserve by the Council of Europe since 1988; it has
the additional status of being a Special Protection
Area (SPA, Directive 79/409/EEC).

As such, Montecristo and adjacent waters up
to 1km offshore (including the small Scoglio
d’Affrica or Formica di Montecristo) are under
strict protection by the State Forestry Corps and
the Coast Guard. Recreational fishing, bathing
and diving are forbidden, as is overnight mooring
in the harbour and circumnavigating. Berthing
and landing are allowed only with permission
of the Territorial Office for Biodiversity of the
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Fig 1: Location map of Montecristo Island (Tuscan
Archipelago) showing the routes of ROV (MK03,
MK07, MK08 and MK10) and video camera
surveys (MK02 and MK06) carried out in summer
2008, and the dots showing SCUBA dives (MK01,
MK04, MK05 and MK09)

State Forestry Corps of Follonica under specific
conditions, and scientific activity is also regulated.

Only a few scientific studies have specifically
investigated the marine benthic habitats of Monte-
cristo, and all these were limited to shallow water
(e.g., Argano and Pesce, 1976; Cottarelli and
Venanzetti, 1989; Pavan, 1989; Papi et al., 1992;
Balsamo et al., 1994). The geographic location of
the island, transparent waters and steep underwater
topography sloping to >150m suggest that the
Montecristo submerged edifice might, in principle,
sustain deepwater coral communities.

Elsewhere in the Mediterranean Sea, live deep-
water branching scleractinian ‘white corals’ (Madre-
pora oculata, Linnaeus) have been recently found living
in the central Adriatic (Županović and Jardas, 1989),
in the south Adriatic off Bari in some canyons of the
western basin (Catalan-Provençal margin) (Freiwald
et al., 2009) and in the Tigullio Gulf (Tunesi and
Diviacco, 1997) at relatively shallow depths (about
100m). Meanwhile, live ‘yellow coral’ Dendrophyllia
cornigera (Lamarck) is often found between 80–120m
depth in the Mediterranean Sea (Pérès and Picard,
1964). Such depth ranges are within Montecristo’s
bathymetric setting and therefore deepwater coral
may potentially occur here.

At present, deepwater coral communities are
attracting increasing attention by marine scientists
as biodiversity hotspots and reliable archives of

Fig 2: Colony of the scleractinian Cladocora
caespitosa at 11m depth at Punta Forata (MK05),
between Punta Corfù and Cala Rossa (unsuitable
for geochemical study because of its small size)

climatic information. In fact, deepwater corals,
such as Madrepora, Lophelia and Desmophyllum, and
shallow-water corals, such as Cladocora caespitose,
could be used for high-resolution climatic recon-
structions through the study of geochemical signals
encoded in their growth increments (Peirano et al.,
2004; Montagna et al., 2008). For this reason, a
programme was launched in 2008 that was designed
for the non-invasive exploration of the submerged
flanks of Montecristo Island to check for the possi-
ble presence of corals down to its deepest stretches.

2. Materials and methods
Two exploratory surveys were conducted onboard
the m/b Angélique 1945, using ROV Prometeo Flat
Platform 6+ and a Global Vision video camera,
operated by Robomar S.a.s. and Co. The survey
was complemented with SCUBA diving operations
aimed at (a) supporting ROV activity and (b)
extending the search for corals to shallower
locations. A first survey (12–14 July 2008) was
devoted to the calibration of gear and instruments,
testing their buoyancy and operational capability.
The second phase (25–30 July) resulted in the
completion of some ROV transects, underwater
camera imaging and SCUBA dives. Meteo-marine
conditions during this period were not always
optimal and so limited the extent of the operations,
especially ROV surveys.

In order to achieve the most comprehensive
and representative evaluation of Montecristo’s
coastline, six stations at different geographic
exposures were investigated (Fig 1). Four ROV
transects (MK03, MK07, MK08 and MK10) and two
video camera surveys (MK02 andMK06) imaged the
sea-bottom from 47m to 169m depth.

The survey was complemented with SCUBA
diving exploration down to a maximum depth of
44m (MK01, MK04, MK05 and MK09), aimed at
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Fig 3: Leptometra phalangium: (a) living individual
collected in the Adriatic sea (41.62097◦ N
16.94475◦ E, 155m depth: st. ARCADIA-83, RV
Urania, 26 March 2010) and (b) crinoid field off
Montecristo imaged by ROV Prometeo at ca.
160m depth (MK07)

searching well developed colonies of Cladocora cae-
spitosa suitable for paleoclimate-oriented ongoing
geochemical research (Fig 2).

3. Results
The best ROV transects were obtained at the two
sites, Punta Rossa and Punta del Diavolo, down
to a maximum depth of about 160m (Fig 1).
Although the survey did not reveal any evidence of
deepwater coral, it provided first-hand information
on previously uncharted deep-sea habitats. In fact,
the ROV exploration identified and documented
for the first time the presence of extensive crinoid
facies all around the island, starting from a depth of
110m (Fig 3).

ROV transects at Punta Rossa, Punta Forata
and Punta del Diavolo imaged a sea-bottom char-
acterised by the absolute dominance of crinoids
with an estimated density as high as 15 individuals

per m2. Spot checks conducted using the video
camera at other locations around Montecristo fur-
ther confirmed the ubiquity of crinoid facies, which
is, therefore, the key assemblage inhabiting the
coarse circalittoral detrital bottoms surrounding
Montecristo. During the diurnal surveys, almost all
the crinoids were actively feeding.

Since the terms of the permit did not allow
sampling of the seabed, the crinoids were only
identified from the video record as Leptometra
phalangium (Müller, 1841). This is a common echin-
oderm widely distributed in the Mediterranean Sea
(Pérès and Picard, 1964; Bianchi et al., 1993; Tunesi
and Diviacco, 1997; Colloca et al., 2004; Pellegrini
and Sartor, 2005; De Ranieri et al., 2006; Mifsud
et al., 2009), where it lives with the similar Leptometra
celtica (M’Andrew and Barrett, 1858) of the eastern
Atlantic continental shelf edges (Lavaleye et al.,
2002).

In the Mediterranean, Leptometra phalangium is
a well known component of circalittoral commu-
nities of the edge shelf, the ‘Detritique du Large’
(offshore detrital biocoenosis) of the Pérès and
Picard (1964) bionomic scheme, and is widespread
in the Tyrrhenian Sea, including other sectors of
the Tuscan Archipelago. Sea-lily gardens are typical
of the most productive steep detrital slopes, some-
times replacing Funiculina quadrangularis (Pallas) in
bottoms subjected to trawling (Tunesi andDiviacco,
1997; Colloca et al., 2004).
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